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differ by ethnicity of Vietnamese mothers
Tuan T. Nguyen1*, Phuong H. Nguyen2, Nemat Hajeebhoy1,3, Huan V. Nguyen4 and Edward A. Frongillo5

Abstract
Background: Limited studies have examined ethnic variation in breastfeeding and complementary feeding
practices in developing countries. This study investigated ethnic variation in feeding practices in mothers with
children 0–23 months old in Vietnam.
Methods: We used data on 1875 women who came from the ethnic majority, Kinh (n = 989, randomly sampled
from 9875 surveyed Kinh mothers, 10 % from each province) and three ethnic minorities: E De-Mnong (n = 309),
Thai-Muong (n = 229) and Tay-Nung (n = 348). Ethnic minorities were compared with the Kinh group using logistic
regression model.
Results: Prevalence of breastfeeding initiation within an hour of birth was 69 % in Thai-Muong, but ~50 % in other
ethnicities. In logistic regression, the prevalence of breastfeeding within one hour was lower in Tay-Nung (OR: 0.54; 95 %
CI: 0.38, 0.77) than the majority Kinh. Prevalence of exclusive breastfeeding under 6 months was 18, 10, 17, and 33 % in
Kinh, Thai-Muong, Tay-Nung, and E De-Mnong, respectively; compared to the majority Kinh, the prevalence was lower in
Thai-Muong (OR: 0.42; 95 % CI: 0.25, 0.71) and higher in E De-Mnong (OR: 1.99; 95 % CI: 1.04, 3.82). Overall prevalence of
bottle feeding in Thai-Muong and E De-Mnong (~20 %) was lower than in Kinh (~33 %): Thai-Muong (OR: 0.50; 95 % CI:
0.37, 0.68) and E De-Mnong (OR: 0.69; 95 % CI: 0.50, 0.95). Compared with Kinh (75 %), fewer ethnic minority children
received minimum acceptable diets (33 % in Thai-Muong, 46 % in E De-Mnong, and 52 % in Tay-Nung; P < 0.05).
Prevalence of minimum acceptable diet (met both dietary frequency and diversity) was lower in Thai-Muong (OR: 0.23;
95 % CI: 0.11, 0.46), Tay-Nung (OR: 0.52; 95 % CI: 0.39, 0.69), and E De-Mnong (OR: 0.55; 95 % CI: 0.33, 0.89) than the
majority Kinh.
Conclusions: Breastfeeding practices were suboptimal and differed by ethnicity, which suggests need for tailored
interventions at multiple levels to address ethnic-specific challenges and norms. Complementary feeding practices were
less optimal among ethnic minorities compared to Kinh, which suggests need for broad intervention including
improved food availability, accessibility, and security.
Keywords: Breastfeeding, Infant and young child, Complementary feeding, Ethnicity, Vietnam

Background
Race, ethnicity, and socio-economic status are associated
with nutrition and health outcomes through social, physical, behavioral, and biological mechanisms [1]. For specifically infant and young child feeding (IYCF) practices,
findings from studies in high-income countries suggest
ethnic variation in early initiation of breastfeeding in
Ireland [2] and United Kingdom [3], ever breastfed and
* Correspondence: tuan_72@yahoo.com; tnguyen@fhi360.org
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breastfed at 6 months in the United States [4, 5], continued breastfeeding in United Kingdom [3] and the
Netherlands [6], and timely introduction of solid foods
in United Kingdom [7]. Potential explanations for ethnic
variation in IYCF practices were cultural attitudes and
norms [8], acculturation [6, 9], and underlying determinants that link with ethnicity such as demographic and
socioeconomic status [9–12].
The association between ethnicity and breastfeeding
practices in low- or middle-income countries might differ from that in high-income countries because of differences in socio-economic determinants and breastfeeding
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patterns (eg, initiation of breastfeeding and continued
breastfeeding prevalence are higher). Yet, limited information about the association between ethnicity and
breastfeeding practice exists in low- or middle-income
countries. Also, previous studies in high-income countries [2–7] did not use the IYCF indicators recommended by the World Health Organization (WHO) [13]
to examine the ethnic variation.
Vietnam is similar to many countries throughout
the world in having many ethnically distinct groups:
53 ethnic minority groups account for about 15 % of
the total ~ 90 million people in Vietnam. Cultural,
demographic, and socioeconomic characteristics of
different ethnic groups can vary substantially [14],
which can affect IYCF practices and related factors.
To date, however, little data on IYCF practices of different ethnic groups have been reported. Among recent national nutrition reports [15–19], only the
Vietnam Multiple Indicator Cluster Survey (MICS)
[17, 20] provided descriptive information on ethnic
minority and disadvantaged mothers (from 52 ethnic
groups). They had a higher prevalence of early initiation of breastfeeding, exclusive breastfeeding under
6 months, and continued breastfeeding at 1 and
2 years than members of ethnic majority groups
(Kinh and Hoa). Reports of surveys with IYCF indicators from other countries, such as Demographic and
Health Surveys (DHS) and Multiple Indicator Cluster
Survey (MICS), typically combined ethnic minorities
[21, 22].
To gain better understanding of the role that ethnicity
plays in IYCF, we examined ethnic variation in breastfeeding and complementary feeding practices among
mothers with children 0–23 months old in Vietnam.
Specifically, we compared WHO recommended key
IYCF practices in four Vietnam ethnic groups: Kinh,
Thai-Muong, Tay-Nung, and E De-Mnong.

Methods
Participants

Data for this study are from an evaluation of the Alive &
Thrive (A&T) project that aimed to reduce undernutrition
by improving IYCF practices at large scale [23]. The study
design and sample selection have been described in detail
elsewhere [24–26]. Briefly, mothers were recruited using a
three-stage cluster sampling technique that selected: 1)
intervention and comparison districts, 2) primary sampling units (PSU, equivalent to an average-sized village)
based on population-proportionate-to-size method, and 3)
mother–child dyads using systematic sampling [24–26].
Mother-infant dyads fitting the age criteria were identified
from a birth registry. Data were collected by face-to-face
interview in a cross-sectional survey in 2011 in 11
provinces and another survey in 2012 in another province
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with the use of the same questionnaire and sampling strategy. We pooled data from the 12 provinces for this analysis. During recruitment, less than 5 % of the sample
could not be reached because the mothers were not in
town; they were replaced by an alternative in a preidentified list. When reached, the response rate was 98 %
and was similar for each ethnic group.
Using a structured questionnaire, we interviewed
more than 11,000 mothers who belonged to 17
ethnicities. For this paper, we used data from 1875
mothers with children 0–23 months old who
belonged to seven ethnicities that were collapsed to
four ethnic groups: majority Kinh (n = 989; randomly
selected from 9875 Kinh mothers, 10 % from each
province), Thai-Muong (n = 309), Tay-Nung (n = 229),
and E De-Mnong (n = 348). We did not include 163
mothers belonging to the other 10 ethnicities because
they were too heterogeneous to be combined, and the
sample size within each group was too small for a
meaningful analysis.
Outcome variables

IYCF practices were assessed using indicators recommended by the World Health Organization (WHO),
based mainly on foods and drink consumed the previous day [13]. The four breastfeeding indicators were:
1) early initiation of breastfeeding, defined as the proportion of children born in the last 24 months who
were put to the breast within 1 hour of birth; 2) exclusive breastfeeding (EBF) under 6 months, the proportion of infants 0–5 months of age who were fed
exclusively with breast milk in the previous 24 h (no
foods, no liquids with the exception of medications
such as drops, syrups); 3) predominant breastfeeding
(PBF) under 6 months, the proportion of infants 0–5
months of age who were fed predominantly with
breast milk in the previous 24 h (similar to EBF but
allowing plain water or non-energy liquids); and 4)
bottle feeding, the proportion of children 0–23
months of age who were fed with a bottle with nipple
[13]. In addition, we provided the prevalence of three
other breastfeeding indicators: continued breastfeeding
at 1 year, the proportion of children 12–15 months
of age who were fed breast milk; continued breastfeeding at 2 years, the proportion of children 20–23
months of age who were fed breast milk [13]; and
prelacteal feeding practice, the proportion of children
0–23 months of age who were fed with any foods or
liquids other than breast milk to an infant during the
first three days after birth.
Four WHO indicators for complementary feeding
practices for children 6–23 months old were used: 1)
complementary feeding for 6–8 months old, the proportion of infants aged 6–8 months of age received solid,
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semi-solid, or soft foods; 2) minimum meal frequency,
the proportion of breastfed and non-breastfed children
6–23 months of age who received solid or semi-solid
food (including milk feeds for non-breastfed children)
the minimum number of times or more (eg, 2 times for
breastfed infants 6–8 months, 3 times for breastfed
children 9–23 months, and 4 times for non-breastfed
children 6–23 months); 3) minimum dietary diversity,
the proportion of children 6–23 months of age who
received foods from 4 or more out of the 7 specified
food groups; and 4) minimum acceptable diet, the proportion of children 6–23 months of age who received
both minimum meal frequency and minimum dietary diversity, apart from breast milk [13].
Main exposure variable

Self-identified ethnicity was defined based on direct
interview with mothers. As mentioned earlier, we
interviewed mothers belonging to 17 out of 54
ethnic groups in Vietnam and included seven ethnic
groups (Kinh, Thai, Muong, Tay, Nung, E De, and
Mnong) in the analysis. We then collapsed the seven
ethnic groups into four (ie, Kinh, Thai-Muong, TayNung, and E De-Mnong) based on the similarity of
the ethnicities in geographic residences, economic
characteristics, community organizations, marriage
and family, and culture [14]. The ethnic majority
Kinh served as the reference group.
Covariates

Maternal age (18–24 years vs. ≥ 25 years), education
(with ≤ 9 years – no high school vs. > 9 – some high
school), and occupation were assessed. Family foodsecurity status was estimated using the Household Food
Insecurity Access Scale [27], and classified into: severe,
moderate, and mild food insecurity, and food secure (reference group). Child age and gender were obtained from
the face-to-face interview. We collected information about
the place and mode of delivery and professional breastfeeding advice and support during pregnancy and during
3 days after birth.
Statistical analysis

Analysis was performed using survey commands in Stata
13.1 (Stata Inc., TX, USA) to account for the sampling
design with province, district (ie, stratum), and village
(ie, primary sampling unit). Bivariate analyses were applied to assess the differences in maternal and household
characteristics by ethnicity using two-sided chi-square
test. The survey version of logistic regression that
accounted for clustering was used to examine associations between ethnicity and specific breastfeeding and
complementary feeding practices, adjusted for child age
and gender; maternal age, education, and occupation;
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and household food insecurity. For early initiation of
breastfeeding, we also controlled for cesarean delivery
and professional breastfeeding advice and support during pregnancy and during 3 days after birth.

Results
Ethnic minority women in this sample had younger age,
lower education, greater participation in farming, and
greater likelihood of experiencing food insecurity than
the Kinh majority (Table 1). While deliveries occurred
mostly in health facilities among the Kinh (98 %) and
the Tay-Nung (97 %), facility deliveries were less prevalent among the E De-Mnong (~75 %) and Thai-Muong
(~50 %). Cesarean section prevalence was 22 % among
the Kinh, statistically higher than among the Tay-Nung
(13 %), E De-Mnong (12 %), and Thai-Muong (6 %).
Fewer ethnic minority mothers received professional
breastfeeding advice during pregnancy and support during 3 days after birth than the majority Kinh.
Ethnic variation in feeding practices in the first 3 days
after birth

The prevalence of early initiation of breastfeeding
among children born in the last 24 months was 69 % in
Thai-Muong and about 50 % in the Kinh and the other
two ethnicities (Fig. 1). The prevalence of prelacteal
feeding was high (75–96 %) and differed by ethnicity.
The type of prelacteal feeding also differed by ethnicity:
Kinh newborns were mainly given infant formula (51 %)
or plain water (49 %); Thai were mainly given herbal solution (53 %), chewed rice (44 %), and plain water
(36 %); Tay-Nung were mainly given infant formula
(59 %), plain water (43 %), and honey (37 %); and E DeMnong were mainly given infant formula (51 %) and
plain water (46 %).
In the logistic regression model, early initiation of
breastfeeding was lower in the Tay-Nung (OR: 0.54;
95 % CI: 0.38, 0.77) than in the Kinh (Table 2). In
addition, the prevalence was lower in mothers who had
younger age, food insecurity, and cesarean delivery, but
was higher in mothers who received professional
breastfeeding advice and support during pregnancy and
3 days after birth, had a lower education, and were
farmers (P < 0.05 for all).
Ethnic variation in breastfeeding practices for children
under 24 months old

The prevalence of EBF under 6 months was 18, 10, 17,
and 33 % in the Kinh, Thai-Muong, Tay-Nung, and E
De-Mnong, respectively. The prevalence of PBF under
6 months in Thai-Muong was 12 %, statistically lower
than Kinh (54 %), Tay-Nung (40 %), and E De-Mnong
(65 %). The difference in prevalence between EBF and
PBF suggests that water was the main substance
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Table 1 Child, maternal, household, and delivery characteristics by ethnicitya
Kinh
(n = 989)

Thai-Muong
(n = 309)

Tay-Nung
(n = 229)

E De-Mnong
(n = 348)

Maternal characteristics:
Mother age (years):
< 20 y

5.1

(3.9, 6.6)

17.2

(12.8, 22.5)*

9.6

(7.0, 13.1)*

14.1

(9.3, 20.7)*

20–24 y

32.0

(29.1, 34.9)

39.8

(31.4, 48.8)

46.3

(35.5, 57.4)*

34.5

(29.5, 39.8)

25–29 y

34.3

(31.1, 37.6)

28.8

(22.6, 35.9)

25.3

(20.5, 30.8)*

26.4

(22.4, 30.9)*

≥ 30 y

28.7

(26.0, 31.6)

14.2

(11.5, 17.5)*

18.8

(11.7, 28.8)

25.0

(19.6, 31.3)

Mother education level:
≤5 y

10.2

(8.4, 12.4)

20.7

(8.9, 41.1)

27.9

(19.2, 38.8)*

39.9

(32.3, 48.1)*

6–9 y

49.7

(46.5, 53.0)

56.6

(49.2, 63.8)

41.5

(34.2, 49.2)

28.2

(24.2, 32.5)*

10–12 y

25.7

(23.0, 28.6)

14.2

(8.2, 23.5)

26.2

(19.0, 35.0)

29.9

(22.3, 38.7)

≥ 12 y

14.4

(12.4, 16.6)

8.4

(4.0, 17.0)

4.4

(2.3, 8.2)*

2.0

(0.9, 4.3)*

34.0

(30.5,37.6)

86.4

(81.5, 90.2)*

88.6

(82.7, 92.7)*

88.8

(85.5, 91.4)*

Mother occupation:
Farmer, Fisherman
Salaried employee

21.1

(18.4,24.2)

7.4

(4.4, 12.2)*

3.5

(1.7, 7.2)*

2.9

(1.6, 5.1)

Small trader, self-employed

20.6

(18.2,23.3)

2.6

(1.4, 4.7)*

4.4

(2.5, 7.6)*

0.6

(0.1, 2.2)*

Household work/housewife

24.3

(21.4,27.4)

3.6

(2.7, 4.7)

3.5

(2.1, 5.7)*

7.8

(5.5, 10.9)*

No (Food secured)

59.3

(55.6, 62.8)

26.2

(24.2, 28.3)*

27.5

(22.3, 33.4)*

11.5

(8.2, 15.8)*

Mid

14.6

(12.5, 16.9)

15.5

(11.0, 21.5)

22.3

(18.1, 27.0)

10.3

(7.6, 14.0)*

Moderate

18.8

(16.3, 21.6)

35.0

(28.2, 42.4)

44.5

(40.7, 48.5)*

50.9

(45.1, 56.6)*

7.4

(5.7, 9.5)

23.3

(13.9, 36.3)

5.7

(3.6, 8.9)*

27.3

(22.5, 32.7)

In hospitals

81.1

(77.5, 84.2)

23.9

(14.1, 37.6)*

73.4

(67.6, 78.5)

68.4

(56.4, 78.3)

In commune health centers

17.4

(14.5, 20.7)

27.2

(16.3, 41.8)

23.6

(17.5, 31.0)

7.5

(4.0, 13.7)*

1.5

(0.6, 4.0)

48.9

(28.5, 69.6)*

3.1

(1.2, 7.4)

24.1

(15.7, 35.3)*

22.4

(19.9, 25.2)

5.5

(3.2, 9.2)*

12.7

(9.6, 16.5)*

12.1

(8.1, 17.6)*

Household food insecurity status:

Severe
Delivery characteristics:
Delivery venue:

At home
Cesarean delivery

Professional breastfeeding advice or support:
During pregnancy

47.9

(44.8, 51.1)

23.6

(17.8, 30.7)*

30.6

(23.4, 38.8)*

22.1

(17.3, 27.9)*

During 3 days after birth

32.6

(29.6, 35.7)

13.6

(11.9, 15.5)*

26.2

(21.7, 31.2)

18.4

(12.8, 25.7)*

51.0

(47.9,54.0)

50.5

(46.9,54.0)

48.5

(43.8,53.2)

50.3

(44.5,56.1)

8.5

(8.0,8.9)

10.4

(9.3,11.4)*

10.0

(9.4,10.7)*

7.7

(6.5,9.0)

0–5 months

54.6

(51.2,58.0)

37.2

(34.6,39.9)*

39.7

(33.8,46.0)*

56.6

(45.1,67.4)

6–11 month

17.3

(15.1,19.7)

23.3

(16.0,32.6)

24.5

(21.3,28.0)*

19.0

(13.6,25.8)

12–17 months

14.1

(12.1,16.2)

23.0

(16.6,31.0)*

13.5

(9.3,19.3)

12.6

(8.7,18.0)

18–23 months

14.1

(12.2,16.2)

16.5

(12.5,21.4)

22.3

(19.2,25.6)

11.8

(8.5,16.0)

Infant characteristics
Being a boy
Mean age (mo)
Age groups:

Data from Alive & Thrive baseline surveys, 2011 and 2012 [24, 25]. Values are percentage (95 % CIs). Significantly different from Kinh (2-sided χ2 test): *P < 0.05

a

introduced (Fig. 1). The prevalence of bottle feeding was
~33 % in the Kinh and the Tay-Nung, statistically higher
than that of the Thai-Muong and E De-Mnong (~20 %;
Fig. 1). Bottles were used in most formula-fed children
(75 % in Tay-Nung, ~80 % in Kinh and Thai-Muong,

and 90 % in E De-Mnong). With children who were not
fed infant formula, the bottle was used to feed other
foods and drinks (28 % in Kinh, 20 % in Thai-Muong,
32 % in Tay-Nung, and 17 % in E De-Mnong). The
prevalence of continued breastfeeding at one year was
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a
100
Kinh

Thai-Muong

Tay-Nung

E De-Mnong

80
a

b

a

a

a

ab ab b

ac

b

c

a

a

b

a

b

%

60
40
20
0
Early initiation of
breastfeeding

b
100

a

a

a

a

Exclusive
Predominant
breastfeeding
breastfeeding
under 6 months under 6 months
a

b

a

a

a

b

c

b

Bottle feeding

a

b

b

b

80

%

60
40
20
0
Complementary Minimum meal Minimum dietary
Minimum
feeding aged 6-8
frequency
diversity
acceptable diet
months
Fig. 1 Select breastfeeding a and complementary feeding b practices by ethnicity. Data from Alive & Thrive baseline surveys, 2011 and 2012 [24, 25].
Values are percentages, n = 1875. a,b,c Different letters within an age group indicate statistically different; P < 0.05, two-sided χ2 test. We used data from
mothers with children 0–23 months old for early initiation of breastfeeding, prelacteal feeding, bottle feeding (n = 1875); 0–5 months old for exclusive
and predominant breastfeeding (n = 943); children 6–8 months old (n = 189) for feeding of complementary feeding at 6–8 months; and children from
6 to 23 months old (n = 932) for other three complementary feeding practices

79, 71, 71, and 90 % in the Kinh, Thai-Muong, TayNung, and E De-Mnong, respectively. The prevalence of
continued breastfeeding at 2 years dropped to less than
16 % for all ethnic groups except the E De-Mnong which
was essentially unchanged from 1 year at 93 %.
Compared to the Kinh, the prevalence of EBF was
lower in the Thai-Muong (OR: 0.42; 95 % CI: 0.25, 0.71)
and higher in the E De-Mnong (OR: 1.99; 95 % CI: 1.04,
3.82). The prevalence of PBF was lower in the ThaiMuong (OR: 0.07; 95 % CI: 0.01, 0.49) and Tay-Nung
(OR: 0.39; 95 % CI: 0.19, 0.79) than the Kinh. In
addition, the prevalence of EBF and PBF was higher in
mothers who were farmers than those involved in other
occupations (Table 2). Bottle feeding was less common
in the Thai-Muong (OR: 0.50; 95 % CI: 0.37, 0.68) and E
De-Mnong (OR: 0.69; 95 % CI: 0.50, 0.95) compared
with the Kinh (Table 2).

Ethnic variation in complementary feeding practices for
children 6–23 months old

Fewer ethnic minority children received minimum
acceptable diets (33–52 %) than Kinh children (75 %,
P < 0.05). Contributing to the low minimum acceptable diet was low minimum dietary diversity and
meal frequency among the Thai-Muong, early discontinuation of breastfeeding among the Tay-Nung, and
low minimum dietary diversity among the E DeMnong (Fig. 1). Compared with Kinh mothers, ethnic
minority mothers gave fewer legumes and nuts, dairy
products (milk, yogurt, and cheese), flesh foods
(meat, fish, poultry, and liver/organ meats), and
vitamin-A rich fruits and vegetables (Additional file
1: Table S1).
Prevalence of minimum acceptable diet was lower in
the Thai-Muong, Tay-Nung, and E De-Mnong than in
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Table 2 ORs (95 % CIs) for factors associated with selected breastfeeding practices by ethnicity in mothers with children 0–23
months olda
Early initiation
of breastfeeding
(n = 1875)

Exclusive breastfeeding
under 6 months
(n = 943)

Predominant
breastfeeding
under 6 months
(n = 943)

Bottle feeding
(n = 1875)

Mother ethnicity (ref. Kinh ethnicity):
Thai-Muong

1.04 (0.72,1.51)

0.42

(0.25, 0.71)**

0.07 (0.01, 0.49)**

0.50 (0.37, 0.68)***

Tay-Nung

0.56 (0.39,0.80)**

0.67

(0.34, 1.32)

0.39 (0.19, 0.79)**

1.12 (0.75, 1.68)

0.75 (0.48,1.17)

1.99

(1.04, 3.82)*

1.35 (0.82, 2.24)

0.69 (0.50, 0.95)*

Mother age (18–24 y vs. ≥ 25 y)

E De-Mnong

0.66 (0.53,0.83)***

0.77

(0.50, 1.19)

0.75 (0.55, 1.02)

0.96 (0.72, 1.30)

Mother education (≤9 y vs. > 9 y)

1.30 (1.07,1.57)**

1.14

(0.75, 1.73)

0.86 (0.61, 1.23)

0.95 (0.64, 1.42)

Mother occupation (farmer vs. others)

1.40 (1.01,1.94)*

1.71

(1.18, 2.47)**

1.52 (1.03, 2.24)*

0.61 (0.39, 0.97)*

Mild

0.66 (0.45,0.97)*

1.17

(0.60, 2.26)

1.05 (0.70, 1.59)

0.99 (0.64, 1.53)

Moderate

0.72 (0.57,0.91)**

0.81

(0.57, 1.14)

0.91 (0.65, 1.29)

0.96 (0.63, 1.46)

Severe

0.61 (0.45,0.81)***

0.77

(0.45, 1.31)

0.85 (0.50, 1.44)

1.10 (0.61, 1.98)

0.65

(0.59, 0.71)***

0.54 (0.48, 0.60)*** 1.14 (1.02, 1.27)*

0.84

(0.55,1.27)

0.89 (0.68,1.17)

Food insecurity status (ref. food secured):

Child age (mo)
Being a boy

0.94 (0.75,1.18)

1.35 (0.88,2.06)

Delivery modes (ref. vaginal delivery out of hospital):
Vaginal delivery in hospital

0.47 (0.31,0.71)***

Cesarean delivery in hospital

0.03 (0.02,0.05)***

Professional breastfeeding advice during pregnancy

1.27 (1.03,1.57)*

Professional breastfeeding support during 3 days after birth 1.40 (1.10,1.78)**
a

Data from Alive & Thrive baseline surveys, 2011 and 2012 [24, 25]. Values are odds ratios (OR) and 95 % CIs. Significantly different from the null value
(OR = 1; two-sided t tests): *P < 0.05, **P < 0.01, ***P < 0.001

the Kinh with OR of 0.23 (95 % CI: 0.11, 0.46), 0.52
(95 % CI: 0.39, 0.69), and 0.55 (95 % CI: 0.33, 0.89), respectively (Table 3). The lower prevalence was primarily
due to lower minimum meal diversity in the Thai
Muong (OR: 0.15; 95 % CI: 0.09, 0.27), Tay-Nung (OR:
0.59; 95 % CI: 0.39, 0.89), and E De-Mnong (OR: 0.26;
95 % CI: 0.16, 0.43), and lower minimum meal frequency
in Thai-Muong (OR: 0.17; 95 % CI: 0.09, 0.30) (Table 3).
Food insecurity was consistently associated with poorer
complementary feeding practices (Table 3).

Discussion
In this study, IYCF practices were suboptimal and
differed by ethnicity. Previous studies in Vietnam
combined all ethnic minority groups and did not
tease out differences among them [15–20]. For example, a previous assessment in Vietnam [17]
showed that ethnic minority mothers had a higher
prevalence of early initiation of breastfeeding than
the Kinh majority (55 % vs. 37 %). Our study indicates that this may be the case in only some ethnic
groups (eg, Thai-Muong) and not others (eg, TayNung and E De-Mnong). Similar to previous studies
[26, 28–32], we found that professional breastfeeding
advice and support during pregnancy and after birth

were associated with higher early initiation of breastfeeding practice. In addition to building capacity for
health workers and improving baby-friendly environments at health facilities, building capacity of village
health workers and traditional birth attendants who
can provide breastfeeding advice and support is
needed [15, 23, 32] because a large portion of ethnic
minority mothers did not give birth at health
facilities.
Prelacteal feeding practices also differed by ethnicity.
Infant formula was the main prelacteal food for the
newborn, which was found in previous studies in
Vietnam [29] and other low-income countries [33–36].
Feeding infant formula in the 3 days after birth was
common not only among the Kinh but also among some
ethnic minority groups (eg, the Tay-Nung and E DeMnong) who had very low food security, suggesting that
formula companies might have expanded their reach to
low-income and disadvantaged families in rural and
mountainous areas. Previous studies with Vietnamese
mothers in the country [29, 37] or who had migrated to
high-income countries [9, 12] reported a perception that
mothers after delivery need to rest, and thus would prefer having the newborn fed infant formula if available.
Herbal solutions and chewed rice were the main
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Table 3 ORs (95 % CIs) for factors associated with selected complementary feeding practices in mothers with children 6–23 months
olda
Complementary feeding
aged 6–8 months
(n = 189)

Minimum meal frequency
(n = 932)

Minimum dietary diversity
(n = 932)

Minimum acceptable diet
(n = 932)

Mother ethnicity (ref. Kinh ethnicity):
Thai-Muong

-

Tay-Nung

2.65

E De-Mnong

(0.62, 11.43)

0.17

(0.09, 0.30)***

0.15

(0.09, 0.27)***

0.23

(0.11, 0.46)***

1.71

(0.70, 4.22)

0.59

(0.39, 0.89)*

0.52

(0.39, 0.69)***

2.21

(0.06, 76.27)

0.65

(0.39, 1.09)

0.26

(0.16, 0.43)***

0.55

(0.33, 0.89)*

Mother age (18–24 y vs. ≥ 25 y)

8.94

(1.35, 59.36)*

1.53

(1.04, 2.25)*

1.07

(0.69, 1.69)

1.12

(0.81, 1.56)

Mother education (≤9 y vs. > 9 y)

0.21

(0.04, 1.14)

0.79

(0.46, 1.38)

0.48

(0.33, 0.70)***

0.47

(0.31, 0.72)***

Mother occupation (farmer vs. others)

2.29

(0.28, 18.50)

0.72

(0.37, 1.40)

0.63

(0.40, 0.98)*

0.72

(0.52, 1.00)

0.17

(0.02, 1.78)

0.58

(0.30, 1.11)

0.58

(0.39, 0.86)**

0.38

(0.29, 0.49)***

Food insecurity status (ref. food secured):
Mild
Moderate

0.84

(0.13, 5.54)

0.49

(0.31, 0.78)**

0.50

(0.32, 0.78)**

0.36

(0.25, 0.51)***

Severe

0.46

(0.01, 20.52)

0.43

(0.28, 0.66)***

0.31

(0.21, 0.44)***

0.26

(0.17, 0.40)***

Child age (mo)

6.85

(1.64, 28.65)**

1.01

(0.91, 1.12)

1.18

(1.09, 1.27)***

1.07

(1.03, 1.10)***

Being a boy

1.87

(0.50,6.98)

1.06

(0.77,1.46)

0.92

(0.66,1.29)

1.01

(0.70,1.46)

a

Data from Alive & Thrive baseline surveys, 2011 and 2012 [24, 25]. Values are odds ratios (OR) and 95 % CIs. Significantly different from the null value
(OR = 1; two-sided t tests): *P < 0.05, **P < 0.01, ***P < 0.001

prelacteal foods among the Thai-Muong while honey
was common among the Tay-Nung. Feeding chewed rice
to the newborn among the Thai-Muong has been reported previously in Vietnam [32] and Laos [38] to keep
the newborn full [28, 32]. For certain ethnic groups in
low- to high-income countries, herbal solutions are fed
to enhance digestion or reduce fussiness [38–42], and
honey is fed to avoid thrush and provide energy [39, 42]
regardless of serious health risks such as botulism [43]
and lead poisoning [40]. It is important to improve
knowledge and self-efficacy through appropriate prenatal
counseling and support. The messages should be consistently provided from the central to village level to
shape beliefs and social norms toward more optimal
IYCF practices.
The prevalence of EBF and PBF differed by ethnicity.
Water and non-nutrient fruit juices were the main barriers to EBF for most ethnicities while early introduction
of chewed rice was the main barrier to EBF in the ThaiMuong. Our findings indicate the need of ethnic-specific
messages to improve EBF practices in Vietnamese
mothers. A longitudinal study in Vietnam in 2002 [44]
showed that the most common drinks for infants at
weeks 16 and 24 were water (57.1 % and 90.4 %), fruit
juice (14.7 and 19.4 %), and rice solution (5.0 and
24.4 %). The prevalence of using solid food was 40.9 %
at week 16 and 74.3 % at week 24 [44]. The practices
were driven by perceived breastmilk insufficiency,
breastfeeding misperceptions (eg, formula was necessary
with breastmilk insufficiency, complementary foods were
good for health), and early return to work [28, 44].

The prevalence of bottle feeding in 2011 in our sample
was 33 % [45], lower than that reported (39 %) in MICS
2011 [17], which might be attributed to the difference in
sampling strategies. Nonetheless, it provides additional
evidence to illustrate the high prevalence of bottle feeding in Vietnam, which has increased from 21 % in the
early 2000s [46] to 39 % in 2011 [17] and 44 % in 2014
[20]. The use of infant-feeding bottles and artificial teats
is associated with discontinuation of breastfeeding, diarrhea, impaired growth, infant mortality, and higher risk
of overweight and diabetes [47–49]. Bottle feeding and
non-EBF practices are particularly hazardous in communities with low access to improved water and sanitation
such as rural or mountainous regions, low-income settings, disaster areas, and war zones [47]. The findings
suggest the need for a nationwide intervention to
minimize the use of bottles to feed formula and other
foods and drinks.
Children belonging to an ethnic minority group had
lower dietary diversity compared to Kinh children. Compared to Kinh children, ethnic minority children consumed fewer legumes and nuts, dairy products, vitaminA-rich fruits, and vegetables (in all three ethnic minority
groups); less animal foods and other fruits and vegetables (in the Tay-Nung and E De-Mnong); and fewer eggs
(in the E De-Mnong). Kinh families typically live on a
plain with a high population density and available markets [14]. In contrast, ethnic minority families typically
live in mountainous or highland areas with a low population density and depend on subsistent or local foods
[14, 44, 50]. Ethnic minority mothers were more likely
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to live in food-insecure families than Kinh mothers; food
insecurity was associated with lower quality and quantity
of complementary feeding. Food-insecure families tend
to prioritize staple foods for current and future consumption, instead of diversifying their diets with nutritious foods [44, 50]. Food insecurity, however, is not the
only factor associated with complementary feeding practices. For example, food insecurity was more prevalent,
but complementary feeding practices tended to be better,
in the Tay-Nung and E De-Mnong than in the ThaiMuong. This finding supports the potential of maximizing dietary quality even in food-insecure situations [51].
We used self-identified ethnicity obtained from an
interview, and were not able to examine mixed ethnicity
or acculturation towards the Kinh culture. In general in
Vietnam, ethnicity is confounded with poverty and location (eg, some ethnic minority groups live in highlands
or other places where there is high poverty) [14, 52]. To
control this confounding, we included several aspects of
socioeconomic status as covariates, and used districts as
strata in the analysis. We did not collect information
about exposure to mass media relating to breastfeeding
and complementary feeding; the number of times that a
mother received antenatal care, postnatal care, or exposure to breastfeeding and complementary feeding support
after 3 days after birth; and family economic status,
which limited our ability to separate the social and biological aspects of ethnicity.

Conclusions
Breastfeeding practices were suboptimal and differed by
ethnicity, which suggests the need for strong and
tailored interventions at multiple levels to address
ethnic-specific challenges and norms. Complementary
feeding practices were less optimal among ethnic minority groups compared to the Kinh, which suggest the
need for broad intervention, including improved food
availability, access, and security. Together, these efforts
have substantial potential to improve IYCF practices and
lessen health inequity among different ethnicities in
Vietnam.
The findings from this study are directly applicable to
some other countries because the studied ethnic groups
also live in neighboring countries (eg, Thai and Muong
in Laos, Thailand, Southern China, Northeastern India,
and Malaysia) or have migrated to other countries (eg, E
De, Mnong, Thai, and Mong in the US). Furthermore,
this study demonstrates that examining ethnic-specific
IYCF practices in a given country provides important
insights about IYCF; parallel research carried out in
some of the many countries that also have distinct
ethnic groups will further enhance understanding of the
cultural basis for IYCF practices and ultimately how to
help improve them.

Page 8 of 9

Additional file
Additional file 1: Table S1. Type of foods consumed by 6–23-monthold children. (PDF 128 kb)
Abbreviations
DHS, Demographic and Health Surveys; EBF, exclusive breastfeeding; ISMS,
Institute of Social and Medical Studies; IYCF, infant and young child feeding;
MICS, multiple indicator cluster survey; PBF, predominant breastfeeding;
WHO, World Health Organization
Acknowledgements
We are grateful to Luann Martin, Silvia Alayón, Jean Baker, and Ann Jimerson
from the Alive & Thrive for their comments and suggestions to improve this
manuscript, and reviewers for their comments and suggestions which
helped to improve this manuscript.
Funding
The study was funded by the Bill & Melinda Gates Foundation and Irish Aid,
through Alive & Thrive, managed by FHI 360.
Availability of data and materials
The datasets generated during and/or analyzed during the current study are
available in the Harvard Dataverse repository, https://dataverse.harvard.edu/
dataset.xhtml?persistentId = doi:10.7910/DVN/ZHU8YK.
Authors’ contributions
NTT: Designed the study, acquired data, analyzed and interpreted the data,
and drafted the manuscript; NHP: Designed the study, assisted in the analysis
and interpretation of the results, and provided critical intellectual feedback
to help revise the manuscript; NH: Designed the study, assisted in the
analysis and interpretation of the results, and provided critical intellectual
feedback to help revise the manuscript. HVN: assisted in the analysis and
interpretation of the results and provided intellectual feedback to help revise
the manuscript. EAF: Advised in the analysis and interpretation of the results
and provided critical intellectual feedback to help revise the manuscript. All
authors have read and approved the final manuscript.
Authors’ information
NTT holds MD, MSc, and PhD degrees. He has been working in nutrition and
health programs for 21 years. He is currently a technical specialist at the
Alive & Thrive project. NHP holds MD, MPH, and PhD degrees. She has been
working in nutrition and health programs for 25 years. She is currently a
research fellow at the International Food Policy Research Institute (IFPRI). NH
holds MHS and MSW degrees. She has been working in nutrition and health
programs for 23 years. She was the program director of the Alive & Thrive
project in Vietnam between 2009 to 2016. She is currently a deputy director
of the Country Impact Program at the Bill & Melinda Gates Foundation NVH
holds a BS and is pursuing his MSc degree in Project Management at the
University of Limerick, Ireland. He has been working in nutrition and health
programs for 9 years and was the Regional Manager for the Northern region
of the Alive & Thrive project. EAF holds a PhD degree. He is a full professor
in the Arnold School of Public Health, University of South Carolina.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The study protocol was approved by the Institutional Review Board of the
Institute of Social and Medical Studies (ISMS) in Vietnam. Written informed
consent was obtained from all participants.
Author details
1
Technical Specialist in Measurement, Learning & Evaluation, Vietnam, Alive &
Thrive, Alive & Thrive Project, FHI 360, 7th floor, Ha Noi Tourist Building, 18
Ly Thuong Kiet street, Ha Noi, Vietnam. 2International Food Policy Research
Institute (IFPRI), Washington, DC, USA. 3Present Address: Bill & Melinda Gates

Nguyen et al. BMC Pregnancy and Childbirth (2016) 16:214

Foundation, Seattle, WA, USA. 4Save the Children, Hanoi, Vietnam. 5Arnold
School of Public Health, University of South Carolina, Columbia, SC, USA.
Received: 26 August 2015 Accepted: 29 July 2016

References
1. Cheng TL, Goodman E, Committee on Pediatric R. Race, ethnicity,
and socioeconomic status in research on child health. Pediatrics.
2015;135(1):e225–37.
2. Ladewig EL, Hayes C, Browne J, Layte R, Reulbach U. The influence of
ethnicity on breastfeeding rates in Ireland: a cross-sectional study.
J Epidemiol Community Health. 2014;68(4):356–62.
3. Kelly YJ, Watt RG, Nazroo JY. Racial/ethnic differences in breastfeeding
initiation and continuation in the United Kingdom and comparison with
findings in the United States. Pediatrics. 2006;118(5):e1428–35.
4. Li R, Darling N, Maurice E, Barker L, Grummer-Strawn LM. Breastfeeding rates
in the United States by characteristics of the child, mother, or family: the
2002 National Immunization Survey. Pediatrics. 2005;115(1):e31–7.
5. Hurley KM, Black MM, Papas MA, Quigg AM. Variation in breastfeeding
behaviours, perceptions, and experiences by race/ethnicity among a lowincome statewide sample of Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) participants in the United States.
Matern Child Nutr. 2008;4(2):95–105.
6. van Rossem L, Vogel I, Steegers EA, Moll HA, Jaddoe VW, Hofman A,
Mackenbach JP, Raat H. Breastfeeding patterns among ethnic minorities: the
Generation R Study. J Epidemiol Community Health. 2010;64(12):1080–5.
7. Griffiths LJ, Tate AR, Dezateux C, Millennium Cohort Study Child Health
Group. Do early infant feeding practices vary by maternal ethnic group?
Public Health Nutr. 2007;10(9):957–64.
8. Street DJ, Lewallen LP. The influence of culture on breast-feeding decisions by
African American and white women. J Perinat Neonatal Nurs. 2013;27(1):43–51.
9. Rossiter JC. Attitudes of Vietnamese women to baby feeding practices before
and after immigration to Sydney, Australia. Midwifery. 1992;8(3):103–12.
10. Tarrant RC, Younger KM, Sheridan-Pereira M, Kearney JM. Factors associated
with duration of breastfeeding in Ireland: potential areas for improvement.
J Hum Lact. 2011;27(3):262–71.
11. Chin AC, Myers L, Magnus JH. Race, education, and breastfeeding initiation
in Louisiana, 2000–2004. J Hum Lact. 2008;24(2):175–85.
12. Mistry Y, Freedman M, Sweeney K, Hollenbeck C. Infant-feeding practices of
low-income Vietnamese American women. J Hum Lact. 2008;24(4):406–14.
13. Daelmans B, Dewey K, Arimond M, Working Group on Infant Young Child
Feeding Indicators. New and updated indicators for assessing infant and
young child feeding. Food Nutr Bull. 2009;30(2 Suppl):S256–62.
14. Ethnic groups in Vietnam [http://www.mattran.org.vn]
15. Vietnam National Institute of Nutrition. National nutrition strategy for 2011–2020,
with a vision toward 2030. Hanoi: Medical Publishing House; 2012.
16. Vietnam National Institute of Nutrition, UNICEF, Alive & Thrive. National Nutrition
Surveillance 2013. Hanoi: Vietnam National Institute of Nutrition; 2014.
17. General Statistics Office of Vietnam. Vietnam Multiple Indicator Cluster
Survey 2011. Hanoi: Vietnam General Statistical Office; 2011.
18. Vietnam National Institute of Nutrition, UNICEF. General Nutrition Survey
2009–2010. Hanoi: Medical Publishing House; 2010.
19. UNICEF. The state of the world’s children 2014: Every child counts. New
York: UNICEF; 2014.
20. General Statistics Office of Vietnam, UNICEF. Vietnam Multiple Indicator
Cluster Survey 2014. Hanoi: Vietnam General Statistical Office; 2015.
21. Multiple Indicator Cluster Surveys (MICS) [http://mics.unicef.org/about]
22. Demographic and Health Surveys (DHS) [http://www.dhsprogram.com]
23. Baker J, Sanghvi T, Hajeebhoy N, Abrha TH. Learning from the design and
implementation of large-scale programs to improve infant and young child
feeding. Food Nutr Bull. 2013;34(3 Suppl):S226–30.
24. Alive & Thrive. Vietnam - Secondary baseline survey report. Hanoi: FHI 360,
Alive & Thrive Initiative; 2012.
25. Alive & Thrive. Baseline survey report: Nutrition Improvement Project in
Thuong Xuan district, Thanh Hoa province. Hanoi: FHI 360, Alive & Thrive
Initiative; 2012.
26. Tuan NT, Nguyen PH, Hajeebhoy N, Frongillo EA. Gaps between
breastfeeding awareness and practices in Vietnamese mothers result
from inadequate support in health facilities and social norms. J Nutr.
2014;144(11):1811–7.

Page 9 of 9

27. Coates J, Swindale A, Bilinsky P. Household Food Insecurity Access Scale
(HFIAS) for Measurement of Household Food Access: Indicator Guide.
Washington, D.C: Food and Nutrition Technical Assistance Project, Academy
for Educational Development; 2007.
28. Duong DV, Lee AH, Binns CW. Determinants of breast-feeding within the
first 6 months post-partum in rural Vietnam. J Paediatr Child Health.
2005;41(7):338–43.
29. Nguyen PH, Keithly SC, Nam NT, Tuan NT, Tran LM, Hajeebhoy N. Prelacteal
feeding practices in Vietnam: challenges and associated factors. BMC Public
Health. 2013;13(1):932.
30. Renfrew MJ, McCormick FM, Wade A, Quinn B, Dowswell T. Support for
healthy breastfeeding mothers with healthy term babies. Cochrane
Database Syst Rev. 2012;16(5):CD001141.
31. Senarath U, Siriwardena I, Godakandage SS, Jayawickrama H, Fernando
DN, Dibley MJ. Determinants of breastfeeding practices: an analysis of
the Sri Lanka Demographic and Health Survey 2006–2007. Matern Child
Nutr. 2012;8(3):315–29.
32. Duong DV, Binns CW, Lee AH. Breast-feeding initiation and exclusive breastfeeding in rural Vietnam. Public Health Nutr. 2004;7(6):795–9.
33. Edmond KM, Kirkwood BR, Tawiah CA, Owusu Agyei S. Impact of early
infant feeding practices on mortality in low birth weight infants from rural
Ghana. J Perinatol. 2008;28(6):438–44.
34. El-Gilany AH, Abdel-Hady DM. Newborn first feed and prelacteal feeds in
Mansoura. Egypt Biomed Res Int. 2014;2014:258470.
35. Khanal V, Adhikari M, Sauer K, Zhao Y. Factors associated with the
introduction of prelacteal feeds in Nepal: findings from the Nepal
Demographic and Health Survey 2011. Int Breastfeed J. 2013;8(1):9.
36. Sundaram ME, Labrique AB, Mehra S, Ali H, Shamim AA, Klemm RD, West Jr KP,
Christian P. Early neonatal feeding is common and associated with subsequent
breastfeeding behavior in rural Bangladesh. J Nutr. 2013;143(7):1161–7.
37. Lundberg PC, Trieu TN. Vietnamese women’s cultural beliefs and practices
related to the postpartum period. Midwifery. 2011;27(5):731–6.
38. Barennes H, Simmala C, Odermatt P, Thaybouavone T, Vallee J, MartinezAussel B, Newton PN, Strobel M. Postpartum traditions and nutrition
practices among urban Lao women and their infants in Vientiane, Lao PDR.
Eur J Clin Nutr. 2009;63(3):323–31.
39. Budzynska K, Gardner ZE, Dugoua JJ, Low Dog T, Gardiner P. Systematic
review of breastfeeding and herbs. Breastfeed Med. 2012;7(6):489–503.
40. Zhang Y, Fein EB, Fein SB. Feeding of dietary botanical supplements and
teas to infants in the United States. Pediatrics. 2011;127(6):1060–6.
41. Giugliani ER, do EspiritoSanto LC, de Oliveira LD, Aerts D. Intake of water, herbal
teas and non-breast milks during the first month of life: associated factors and
impact on breastfeeding duration. Early Hum Dev. 2008;84(5):305–10.
42. Mahmood SE, Srivastava A, Shrotriya VP, Mishra P. Infant feeding practices in the
rural population of north India. J Family Community Med. 2012;19(2):130–5.
43. Grant KA, McLauchlin J, Amar C. Infant botulism: advice on avoiding
feeding honey to babies and other possible risk factors. Community
Pract. 2013;86(7):44–6.
44. Duong DV, Binns CW, Lee AH. Introduction of complementary food to
infants within the first six months postpartum in rural Vietnam. Acta
Paediatr. 2005;94(12):1714–20.
45. Nam NT, Tuan NT, Hajeebhoy N, study group: Endline Survey Report: 11Province Master Report. Hanoi: FHI 360, Alive & Thrive Initiative. 2014.
46. Dibley MJ, Senarath U, Agho KE. Infant and young child feeding indicators
across nine East and Southeast Asian countries: an analysis of National
Survey Data 2000–2005. Public Health Nutr. 2010;13(9):1296–303.
47. World Health Organization. The management of nutrition in major
emergencies. Hong Kong: WHO; 2000.
48. Stuebe A. The risks of not breastfeeding for mothers and infants. Revi
Obstet Gynecol. 2009;2(4):222–31.
49. Raiten DJ, Raghavan R, Porter A, Obbagy JE, Spahn JM. Executive summary:
Evaluating the evidence base to support the inclusion of infants and
children from birth to 24 mo of age in the Dietary Guidelines for
Americans–“the B-24 Project”. Am J Clin Nutr. 2014;99(3):663S–91S.
50. le Tuyen D. Food in health security in South East Asia. Asia Pac J Clin Nutr.
2009;18(4):493–7.
51. Dickey VC, Pachon H, Marsh DR, Lang TT, Claussenius DR, Dearden KA, Ha
TT, Schroeder DG. Implementation of nutrition education and rehabilitation
programs (NERPs) in Viet Nam. Food Nutr Bull. 2002;23(4 Suppl):78–85.
52. Vietnam General Statistical Office (GSO). Results of the Vietnam Household
Living Standards Survey 2012. Hanoi: General Statistical Office (GSO); 2013.

